Blood oxygenation changes modulated by coil orientation during prefrontal transcranial magnetic stimulation.
Prefrontal transcranial magnetic stimulation (TMS) is being investigated as a treatment for several neurological and psychiatric disorders. The direction of the cortical current induced by TMS can be modulated by the coil orientation and this influences the extent of neural depolarization. Although the optimal coil orientation has previously been established for motor cortex, identifying an optimal coil orientation for prefrontal areas is more challenging due to the absence of a motor response. The current study used near infra-red spectroscopy (NIRS) to investigate the impact of coil orientation on TMS induced changes in prefrontal blood oxygenation (HbO). It was hypothesized that a greater change in HbO would be observed when current was induced in a posterior to anterior direction. Single pulse and trains of 1 Hz repetitive TMS (rTMS) were administered to the left prefrontal cortex while simultaneously recording HbO response bilaterally. The effect of coil orientation was examined at 45°, 135°, and 225° counterclockwise from midline. Greatest changes in HbO were observed at a 45° orientation when both single and rTMS were applied, and only minor changes were observed at 135° and 225°. Application of short trains of rTMS at 45° resulted in transient increases in HbO that were significantly greater in magnitude than when the coil orientation was reversed. The utility of NIRS for examining the TMS evoked physiological response at non-motor areas is highlighted in this study. Prefrontal HbO response evoked by TMS is sensitive to the direction of induced cortical current and it appears that the de facto 45° angle utilized in most clinical studies may prove to be optimal.